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[S’;] ABSTRACI 

An improved particle detection tube including a 
method for applying a radiation transparent electrically 
non-conducrive, opaque to ultraviolet light coating to 
the mica window of the tube. The coating reduces erro- 
neous counts by preventing arcing between the tube 
anbd2 and Gndoum. ,A purified mineral bituminous hy- 
drocarbon based hoax coating is applied IO the mica 
Gndocs* by cleaning the wind& with a hydrocarbon or 
chlorinated solvent rinsing uith isopropyl alcohol dry- 
ing the window dissolving 4 to 20 milligrams of purified 
bituminous hydrocarbon based ivax in 1 IO 2, milliliters 
of a hydrocarbon or chlorinated solvent on the Gn- 
dew. and rotating the tube until the solvent evaporates 
to produce a film of the WON thereon. 

8 Claims. 1 Drawing Figure 
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This invention relates tu radiation detection tubec ror 
detecting bera rype radiation. &Iore particularly the 
inventim relates IC! Geiger-Mueller tubes of the :l’pe 
having a !hin mica window for admitting beta radiation. 
In still mofe particularitv the invention relates to 2 
means of reducing error&s counts due to activation of 
the tube by ultraviolet light and arcing between the tube 
anode and window. 

Geiger-Mueller tubes of the tape to which this inven- 
tion relates are well knuwn and in general consist of a 
metaliic cylinder closed on both ends. One end closure 
is a radiation transparent M’indaw usualI?! of mica. .4n 
anode is formed b>* mounting a thin wire coaxialI> 
within rhe tube from the end opposite the window. .A 
potential difference is maintained berween the anode 
and case xrhich functions as a cathode. The tube is filled 
with a gas that becomes ionized when atoms of the gas 
are struck by radiation particles such as beta rays. The 
potential difference betufeen the anode and carhode 
causes the free eiectrons produced by the ionization to 
migrate to the positive anode and the positive ions to 
migrate to the cathode. The resulting change in charge 
on the anode and cathode is detected as a count of the 
iadiation particles entering the tube. 

One problem associated with this tvpe of detector is 
erroneous counts due to activation of ;he tube bq’ means 
other than beta particles. One means of activation that 
has been encountered is the activation of the tube EL 
ultraviolet light near the x-ray region ifallowed to en& 
the tube through the mica window. It has been found 
that means to prevent rhe entry of ultraviolet light into 
the tube has given rise to another means of tube activa- 
tion and, additionally. threatens the useful life of the 
Geiger-?/lueller tube. Coatings such as india ink and 
collodial graphited is*ater solutions have been applied ta 
the window and while they are effective in preventing 
the entry of ultraviolet light, they are electrically con- 
ductive. and it has been observed that electrical arcing 
can OCCUR between the tube anode and the coating. 

. 

In order to make the detector sensitivitv acceptable 
and to detect ihe particular particle type*desired it is 
often necessary to place the free end of the anode \J’ire 
in close proximity ta the mica window, or due to manu- 
facturing tolerances or errors the anode is located so 
close to the window that arcing occurs. Even when Ihe 
conduct& coatings are applied to the duter surface of 
the mica the potential difference between the anode and 
coating can be sufficiently higfi that the arc penetrates 
the mica to reach the conductive coating. Jt has been 
found that this arcing fill saturate the tube and render 
it useless in measuring radiation sources. Constant arc- 
ing within the tube uses up rhe quenchin_r gas and short- 

ens the !ife of the tube. 

. 
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11 is therefore an object of ths invention to provide 
for a means to prevent arcing helween the anode and 
window of a beta radiation d&or rube. 

It is another obmjecr of the in\.enrion tu provide for the 
reduct,ion of erroneous ccznrs in bela radiation detector 
:&es due i0 arcing to the tube liG&w. 

It is another object of the invenrion to provide for 
increased bets particle detector tube life. 

Another object of the in&ntion is to provide for the 
salvage of detector tubes that have been rendered unus- 
able because their anodes hakpe been positioned suffj- 
cientjy close to the window to cause arcing to a conduc- 
tive coating thereon. 

The objects of the invention are achieved bv prosid- 
ing %r a beta radiation transparent opaque 10 uitd0kt 
light. electric& non-cc,nductille coating for the mica I 
window of the detector tube. The invention discloses a 
method for applying such a coating In the form of a wax 
cm the mica window NThich includes the steps of clean- 
ing the windots- with a hydrocarbon or chlorinated 
solvent, rinsing the. window Gth isopropyl alcohol, 
dissolving 2 mineral bituminous hydrocarbon based wax . 
in a hydrocarbon or chlorinated solvent on the window 
and rotating lhe tube until the solvent evaporates. 

The accompanying drawing is a \*erticai. longitudinal 
cross sectional vieu* of a particle detection tube show- 
ing rhe coating on the windou-. 

DETAILED DESCRIPTIOX OF THE 
PREFERRED E3IBUDT%IEXT 

The drawing shows a GeigerAIuller tube 10 compris- 
ing a c)lindric-al metallic case 12 which functions as the 
cathode of the tube 10 and an end member 14 with an 
electrical insuiator 16 fitted therein along the central 
axis of the case 12. Fitted tu the end opposite the end 
member 14 is a beta radiation rransparenr window 18. 
The window 18 of the preferred embodiment depicted 
herein comprises a thin section of mica 20 to which a 
cclatinr t 22 that ic opaque to uitravioiet ilpht. electricail> 
non-zonducixe and transparent tu beta radiation is 
applied as disclosed further herein. An anode 24 termi- 
natjng in a bead 26 in close pro.\;!.q?iil* io the window 38 
is ccuxia~ly incated within the case I:! and is electricaIl> 
insulared from the end member 14 and case 12 by the 
incuiator 16. The anode 24 is connected to appropriare 
;;r~~;r~r’c x11: kwn. d-mx~i: the vir, 28. The cathode . - 
12 15 CcInrleL- ted IV t hc cirwi!ry rkugh pin 30. The case 
12 i> s!i::! j+ !:h ::I: ;iyyrq~:e ixunw~g gas 32. The 
rxi:~trw pmcl~lr 34 enter :ht tube 10 through the 
wnd<w 18 2nd the ? u’k 10 ;yerat~s in well known 
far;hlan ar I’icre!nft~rc* c\pl:tinCti 
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Without the benefit of the coating 22 described addition of heat and ailowed to take place preferably at 
room temperature level. herein, ultraviolet light may enter the tube 10 and acti- 

vate it. Additionally, because the coating 22 is non-con- 
ducti\me there can be no arcing from the bead 26 to anv 
part of the window 18. The preferred coating hav& 
the desired non-conductive opaque to ultraGoler light. 
and transparent to beta radiation qualities is a wax hav- 
ing the properties hereinafter disclosed. A purified min- 
eral bituminous hydrocarbon based wax being typically 
62% paraffinic and 38% asphaltenes prepared bs mo- 
lecular vacuum distillation of the minerial bitun&ous 
hvdrocarbon is the preferred coating of this invention. 
This wax material has an average molecular weight of 
12 14 and a volume electrical resistivitv of 6.3 I x IOls 
ohms/cm& Jt has been found that thi commercially 
available M’ax known as APZEZON W manufactured 
by Apiezon Products LTD., having the above proper- 
ties is an appropriate material, 

This material is not to be considered exhaustive and 
other materials having the qualities and properties dis- 
closed are to be included within the scope of the inven- 
tion. 

EXAMPLE 1 
The mica window of a type 7840 beta particle detec- 

tor was cleaned with the chlorinated solvent rrichloro- 
ethylene using a cotton swab and then blown dry with 
air, The window w’as rinsed with isopropyl alcohol and 
again blown dry, Tie exterior surface of the mica win- 
dow was then flooded with one to two milliliters of 
trichloroethylene. To obtain a very thin coating on the 
mica, four milligrams of APIEZON W wax was dis- 
solved in the trichloroethyfene on the surface of the 
window. The tube was rotated while the solvent evapo- 
rated resulting in a smooth thin coat of wax on the mica. 
The thickness was such that the anode and insulator 
were just visible to the eye yet remained opaque to 
ultraviolet light. With a potential gradient of approxi- 
mately 1400 volts across the tube anode and cathode no 
arcing to the window was evident. 

EXAMPLE 2 
To obtain a very thick coating the same steps a5 set 

forth 51 Example I were followed except 20 milliarams 
of APJEZOX U: wax were dissolved in 1 to 2 mil!%iters 
of the solvent rather than 4 milligrams. This coating 
was very thick and opaque to visible as well as ultravio- 
let light yet still exhibited the necessary transparency to 
beta radiation and resismnce to arcing, 

WhiJe trichloroethylene was used as the solvent, any 
hydrocarbon or chlorinated solvent that will dissolve 
the wax may be used. The paraffmic/asphahene wax 
disclosed herein is dissolvable in either hydrocarbon or 
chlorinated solvents. Suitability of the solvent can be 
determined by a simple solvency test of mixing the wax 
and soivenr and observing whether the wax is dissolved. 
Toluene has also been used as the solvent successfully. 
Evaporatiun of the solvent is accomplished without the 
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Having described the preferred embodiment of the 
invention other embodiments and modifications of the 
invention will readily come to the mind of one skilled in 
the art having the benefit of the teachings presented in 
the foregoing description and drawing. It is therefore to 
be understood that this invention is not limited thereto 
and that said modifications and embodiments are to be 
included within the scope of the appended claims. 

What is claimed is: 
1. In a radiation detection tube comprising an electri- 

call)- conducting cylindrical case, an end member at- 
tached to one end of said case closing said end of said 
case, an insulator fitted to said end member, an anode 
extending coaxially through said insulator and said case, 
a radiation transparent mica window secured to the end 
of said case opposite said end member, an opaque to 
ultraGolet light radiation transparent coating on said 
mica window. a radiation detection gas contained 
within said case, wherein the improvement comprises; 

said coating being eiectrkally non-conductive pre- 
venting electrical arcing between said anode and 
said coating. 

2. The improvement as defined in claim 1 wherein 
said coating is a purified mineral bituminous hydrocar- 
bon based wax. 

3. The improvement a.s defined in claim 2 wherein the 
composiiion of said wax is paraffmic and asphaltene. 

4. The improvement as defined in claim 2 wherein 
said wax has an average molecular weight of 1214. 

5. .4 method of treating the mica window of a beta 
radiation particle detector tube for preventing the entry 
of ultraviolet light into said detector tube and prevent- 
ing electrical arcing to said window which COIIIP~~S~S: 

coating the exterior surface of said mica with a beta 
radiation transparent, opaque to ultraviolet light, 
electrically nonconductive material. 

6. The method of treating as defined in daim 5 
wherein said material is a purified bituminous hydrocar- 
bon based wax. 

7. The method of treating as defined in claim 5 which 
comprises the steps of: 

a, cleaning the mica window with a hydrocarbon or 
chlorinated solvent, 

b. Rinsing the mica window with isopropyl alcohol, 
c. Drying the mica window, 
d. flooding the mica window with 1 to 2 milliliters of 

the solvent used in step a, 
e. Dissolving 4 to 20 milhgrams of a mineral bitumi- 

nous hydrocarbon based wax in the solvent of step 
d on the window, 

f. Rotating the tube until the solvent evaporates. 
8. The method of treating as defined in claim 7 

wherein the composition of said wax is paraffinic and 
asphaltene. 
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